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Description

[0001] This invention is in the field of hydrostatic ac-
ceptance testing of a tank, such as pressure leak tests
of a recipient, a cylinder, a vessel, or a container; in par-
ticular, a support and connection structure suitable to
support a tank during hydrostatic acceptance testing and
a hydrostatic acceptance system is the subject of this
invention.

[0002] As is known, the acceptance tests performed
according to the state of the art provide for a tank to be
housed within an outer sealing frame, whereby a gap is
created between the tank and the frame. The pressure
leak testis performed by pumping a test fluid, for example
water, both into the gap and inside the tank. In particular,
the pressure of the test fluid inside the tank is about 1050
bar, while in the gap the test fluid is at atmospheric pres-
sure, i.e., about 1 bar.

[0003] Operationally, following pressurization of the
test fluid inside the tank, a portion of the test fluid con-
tained in the gap escapes from the outer sealing frame
through a discharge opening. In particular, the amount
of test fluid that initially escapes from the frame, i.e., im-
mediately after pressurizing the test fluid, is proportional
to the elastic deformation. After holding the tank under
pressure for a predefined test time, the tank is depres-
surized, and the test fluid is discharged. The tank recov-
ers the elastic deformation that had caused the initial
discharge of the test fluid, and the permanent plastic de-
formation remains.

[0004] The deformationthatthe tank undergoes during
the hydrostatic acceptance test is measured by means
of at least one deformation measuring device, such as a
graduated cylinder or an expansion cylinder. This meas-
uring device is operationally connected to the outer wall
of the outer sealing frame in such a way as to detect the
deformation of the tank during the acceptance test. By
filtering out the measured deformation value from the
elastic deformation, the residual, i.e. permanent, plastic
deformation value is obtained.

[0005] Disadvantageously, the state of the art provides
for the connection between the tank and a test fluid feed
line being obtained by means of sealing joints to be
screwed to both the tank and the feed line. It will appear
obvious tothe person skilled inthe artthat the preparation
of the hydrostatic acceptance test requires time and par-
ticular attention in order to avoid leaks that could distort
the test result.

[0006] The object of this invention is to propose a sup-
port and connection structure for supporting a tank and
a hydrostatic acceptance testing system capable of re-
solving at least in part the drawbacks mentioned above
in connection with the prior art.

[0007] Said objectis achieved with a support and con-
nection structure according to claim 1 and a hydrostatic
acceptance system according to claim 12. The depend-
ent claims describe preferred embodiments of the inven-
tion.
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[0008] The featuresandadvantages of the supportand
connection structure and the hydrostatic acceptance sys-
tem according to the invention will become apparent from
the description below of its preferred embodiments, given
by way of non-limiting example, with reference to the ac-
companying figures, wherein:

- Fig. 1is a perspective view of a hydrostatic accept-
ance system in one embodiment;

- Fig. 1a is an axial cross section of the hydrostatic
acceptance system in Fig. 1;

- Fig. 2is across-sectional perspective view of a lower
portion of the hydrostatic acceptance system in Fig.
1;

- Fig.3isatop view of a supportand connection struc-
ture;

- Fig. 4is a cross-sectional side view of the lower por-
tion of the hydrostatic acceptance system;

- Fig. 4ais an enlarged, detailed view of the box IV in
Fig. 4;

- Fig. 5is a perspective view in separate components
of the support and connection structure;

- Fig. 6 is a perspective view in separate components
of a sealing joint in an embodiment;

- Fig. 7 is a perspective view from below of the hydro-
static acceptance system in a further embodiment;

- Fig. 8 is a cross-sectional side view of the sealing
joint;

- Fig. 8a is a cross-sectional side view of the sealing
joint in a further embodiment, and

- Fig. 9is ageneral diagram of the hydrostatic accept-
ance system.

[0009] In the following description, elements common
to the various embodiments represented in the drawings
are indicated with the same reference numerals.

[0010] In said drawings, a support and connection
structure has been indicated with 1 and a hydrostatic
acceptance system according to the invention has been
indicated as a whole with 10.

[0011] In a general embodiment, the support and con-
nection structure 1 is suitable to support a tank 2 during
a hydrostatic acceptance test and is suitable to connect
said tank with a feed line 3 of a test fluid, such as water.
The support and connection structure 1 comprises a sup-
port and housing base 4 for the tank 2 and a sealing joint
5.

[0012] The sealing joint5 has an axial extension along
an axis G and a circumferential extension perpendicular
to said axis G. Said sealing joint 5 is configured to connect
the support and housing base 4 with the tank 2. A feeding
conduit 50 axially passing through is obtained in said
sealing joint 5 for the fluidic connection between the feed
line 3 and the inside of the tank.

[0013] The support and housing base 4 comprises a
clamp 40 formed of at least one pair of jaws 40a, 40b
configured to move from a disengagement position to a
support position of the sealing joint 5 along the circum-
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ferential extension and of the tank 2 along the axis G.
Further, a joint housing seat 41 and a connecting pipe
42 for connecting the feed line 3 with the feeding conduit
50 are formed in the support and housing base 4.
[0014] The sealing joint 5 comprises a connecting nip-
ple 52 and a base engagement element 51 sealingly en-
gageable with the support and housing base 4.

[0015] The base engagement element 51 comprises
a centering portion 510 and a head 511 that surmounts
said centering portion 510 in axial succession. The
centering portion 510 is engageable in the joint housing
seat 41 with shape and/or force coupling. The head 511
has a greater circumferential volume than the one of the
centering portion 510, and a nipple engagement hole 512
configured to engage the connecting nipple 52 is also
obtained in the head.

[0016] The connecting nipple 52 extends between a
first end 52’ engageable in the nipple engagement hole
512, and a second end 52" at least partially threaded
externally so it is engageable in a respective threaded
hole 20 obtained in the tank 2.

[0017] In one embodiment, the first end 52’ is engage-
able with shape and/or force coupling in the nipple en-
gagement hole 512. In particular, said first end 52’ is at
least partially threaded so as to screw into the nipple
engagement hole 512, which is in turn internally thread-
ed.

[0018] According to an embodiment of the invention,
the feeding conduit 50 is coaxial to the axis G. Optionally,
the connecting pipe 42 is also coaxial to the axis G. When
the feeding conduit 50 is aligned with the connecting pipe
42, and they in turn are aligned with the axis G, the sup-
portand connection structure 1 is axially symmetrical with
respect to said axis G. In other words, the support and
connection structure 1 is axial-symmetrical.

[0019] Accordingtoanembodiment, the centering por-
tion 510 is frustoconically-shaped along said axis G away
from the tank, and the joint housing seat 41 is counter-
shaped with respect to said centering portion. In other
words, the centering portion 510 is an inverted frustocon-
ical shape.

[0020] In an embodiment, an overhead surface 513 of
the head 511 has a tapered shape converging towards
the axis G so that the overhead surface 513 forms, with
an imaginary plane | orthogonal to the axis G, a convex
angle o.with an amplitude between 2 and 15 sexagesimal
degrees. Preferably, the amplitude of the convex angle
o is between 3° and 10°. Even more preferably, the am-
plitude of the convex angle o is exactly 5°.

[0021] In particular, the overhead surface 513 is the
top surface of the head 511 and the imaginary plane | is
a generic plane that cuts the head 511 orthogonally to
the axis.

[0022] For the purposes of this discussion, the terms
"upper," "lower," and their respective derivatives are in-
tended to refer to the support and connection structure
in the acceptance testing configuration, i.e., resting on a
base plane B by means of a support frame 7 possibly
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provided with four legs 70.

[0023] Similarly, the term "proximal" and respective de-
rivatives identify an element that is closer, i.e. nearer, to
the base plane B with respect to another element. Con-
versely, the term "distal" and respective derivatives iden-
tify an element that is more distant, i.e. further away, from
the base plane B with respect to another element.
[0024] According to an embodiment, the head 511 is
adisk with a transverse diameter D1 greater than a max-
imum diameter D2 of the centering portion 510. The
transverse diameter D1 and the maximum diameter D2
are measured orthogonally to the axis G.

[0025] In an embodiment, the clamp 40 is operated by
means of a toggle lever linkage 8 comprising at leastone
pair of cylinders 80, wherein each cylinder of said pair of
cylinders 80 moves a bracket 81, at the free end of which
a pair of connecting rods 82a, 82b are hinged. A first
connecting rod 82a of said pair of connecting rods is ro-
tationally fastened to a rigid support 83 at the end oppo-
site the end hinged to the bracket 81. A second connect-
ing rod 82b of said pair of connecting rods is rotationally
fastened, at an end opposite to the end hinged to the
bracket 81, to a strut 84 which pushes on a respective
jaw 40a; 40b, so as to cause the transverse locking of
the sealing joint 5. The strut 84 is constrained to slide
within asleeve 85 so asto perform arectilinear translation
movement. The second connecting rod 82b is formed of
two arms inclined to each other so as to form a convex
second connecting rod angle between 90 and 180 sex-
agesimal degrees. In the attached Fig. 2, the toggle lever
linkage 8 is seen in the disengaged position with the jaws
40a, 40b open. Conversely, in Fig. 3, the toggle lever
linkage 8 may be seen in the support position with the
jaws 40a, 40b closed.

[0026] Accordingtoanembodiment, the base engage-
mentelement 51 further comprises a collar 514 projecting
from the head 511 in the opposite direction from the
centering portion 510 and parallel to the axis G. In the
collar 514, the nipple engagement hole 512 is at least
partially formed. In other words, the nipple engagement
hole 512 may surpass the axial extension of the collar
514 and involve a portion of the head 511.

[0027] According to an embodiment, an intermediate
gripping portion 520 is formed between the first end 52’
and the second end 52” for handling the connecting nip-
ple 52 and/or the sealing joint 5. In other words, the han-
dling of the sealing joint 5 by means of the intermediate
gripping portion 520 occurs when the base engagement
element 51 and the connecting nipple 52 are assembled
together, i.e. engaged and made integral with each other.
[0028] In particular, the intermediate gripping portion
520 is suitable to be grasped with a tool for screwing the
connecting nipple 52 into the nipple engagement hole
512 and/or the threaded hole 20 of the tank. For example,
the intermediate gripping portion 520 has a side surface
with a hexagonal cross section for grasping with a me-
chanical wrench or an adjustable wrench.

[0029] Operationally, the connecting nipple 52 is en-
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gaged in the nipple engagement hole 512 and made in-
tegral with the base engagement element 51, so as to
obtain the assembled sealing joint 5. After assembling
the sealing joint 5, it is screwed into the threaded hole
20 of the tank 2.

[0030] Inanembodiment, a groove 516 suitable to ac-
commodate a first fluid-tight element 517, such as a
washer, is formed in an upper collar surface 515 of the
collar 514. Said first fluid-tight element 517 is axially com-
pressed within the groove 516 by the intermediate grip-
ping portion 520 when thefirstend 52’ engages the nipple
engagement hole 512. Specifically, the upper collar sur-
face 515 is orthogonal to the axis G and distal to the head
511.

[0031] According to an embodiment, the intermediate
gripping portion 520 has a transverse width greater than
that of the first and second ends 52’, 52", so as to form
a lower shoulder 521 and an upper shoulder 522. A sec-
ond fluid-tight element 523 is positioned on the upper
shoulder 522 suitable to be interposed between the upper
shoulder 522 and the tank 2 to prevent leakage of the
test fluid from the tank during the hydrostatic acceptance
test. In other words, during the hydrostatic acceptance
test, the tank 2 is operationally connected to the support
and connection structure 1 so that the upper shoulder
522 is suitable to face the tank 2 with the interposition of
the second fluid-tight element 523 (Fig. 8a).

[0032] According to the embodiment of Fig. 8, the in-
termediate gripping portion 520 is delimited above by a
radially outwardly projecting annular prominence 524.
Said annular prominence 524 forms the upper shoulder
522 suitable for abutting with a lower end 21’ of a hole
wall 21 of the threaded hole 20 of the tank 2.

[0033] According to an embodiment, the joint housing
seat 41 is delimited below by a bottom wall 410 wherein
a first sealing seat 411 is formed where a first fluid-tight
gasket 412, e.g. an O-ring, is removably housed to form
a seal between the centering portion 510 and the joint
housing seat 41.

[0034] Accordingtoanembodiment, a connecting pipe
42 is formed in the bottom wall 410.

[0035] InanembodimentshowninFig. 8, the centering
portion 510 is delimited at the bottom by a base 518
wherein a first sealing seat 411’ is formed where a first
fluid-tight gasket 412’, e.g. an O-ring, is removably
housed to form a seal between the centering portion 510
and the joint housing seat 41.

[0036] According to an embodiment of the invention,
the support and housing base 4 comprises an abutment
surface 43 for abutting with an underlying surface 519 of
the head 511, wherein a second sealing seat 430 is pro-
vided where a second fluid-tight gasket 431, e.g. an O-
ring, is removably housed to form the seal between the
head 511 and the support and housing base 4. In partic-
ular, the abutment surface 43 is raised and delimits the
joint housing seat 41 circumferentially at the top.
[0037] According to an embodiment not shown in the
figure, a second sealing seat is formed in an underlying
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surface 519 of the head 511, wherein a second fluid-tight
gasket, e.g. an O-ring, is removably housed to form the
seal between the head 511 and the support and housing
base 4.

[0038] According to an embodiment, the sealing joint
5is made in one piece. In other words, the base engage-
ment element 51 isintegral with the connecting nipple 52.
[0039] In a general embodiment, the hydrostatic ac-
ceptance system 10 is suitable to test the hydrostatic
pressure resistance of a tank and comprises a support
and connection structure 1, a tank 2, a low-pressure
pump 11, a high-pressure pump 11°, a flow rate sensor
13, a pressure sensor 15, a data regulating and acquisi-
tion group 16, at least one deformation measuring device
18, and a fluid source 19.

[0040] The tank 2 is operationally connected to the
support and connection structure 1.

[0041] The low-pressure pump 11 is suitable to pump
the test fluid to fill both the tank 2 and the gap 60. Spe-
cifically, the low-pressure pump 11 regulates the inflow
of the test fluid until the pressure of the test fluid in the
tank 2 and the gap 60 is equal to the atmospheric pres-
sure.

[0042] The high-pressure pump 11’ is suitable to pres-
surize the tank 2. For example, the high-pressure pump
11’ allows the test fluid to reach a pressure of 1.5 times
the rated tank pressure.

[0043] Both the low-pressure pump 11 and the high-
pressure pump 11’ draw test fluid from the fluid source 19.
[0044] The fluid source 19 not only allows for the test
fluid to be drawn during tank filling and pressurization; it
also receives the discharged test fluid during tank de-
pressurization and emptying.

[0045] For the purposes of this discussion, this is re-
ferred to as "tank filling" as long as the test fluid is at
atmospheric pressure. The term "tank pressurization" is
instead used when the test fluid is pressurized to a value
of 1.5 times the rated tank pressure. For example, the
test fluid may be pressurized up to 1050 bar.

[0046] Similarly, "tank depressurization" occurs when
the test fluid is discharged to the outside of the tank until
the test fluid inside the tank returns to atmospheric pres-
sure. On the other hand, "tank emptying" refers to the
test fluid being drained, i.e., discharged to the outside at
atmospheric pressure.

[0047] The flow rate sensor 13, such as a liter counter,
is positioned along the feed line 3, preferably in proximity
to the connecting pipe 42 so as to measure the amount
of test fluid entering and leaving the tank 2.

[0048] Optionally, the hydrostatic acceptance system
10 also comprises a degassing cap suitable to evacuate
air from the tank 2.

[0049] The pressure sensor 15, forexample a pressure
gauge, is suitable for measuring the pressure of the test
fluid within the tank 2. Specifically, the pressure sensor
15 allows for measuring that the test fluid reaches the
predetermined pressure value for the acceptance test,
for example a value 1.5 times the rated pressure of the
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tank.

[0050] The data regulating and acquisition group 16,
such as a PLC, is suitable for acquiring and storing the
test data, for example number of liters of test fluid used,
pressure, and temperature of the test fluid. Said data
regulating and acquisition group 16 is configured to ad-
justthe pressure value of the test fluid when the pressure
sensor 15 detects a value that is outside the predeter-
mined pressure range for testing.

[0051] The atleast one deformation measuring device
18, such as a graduated cylinder or an expansion cylin-
der, is operationally attached to the outer wall of the outer
sealing frame 6 and allows the deformation of the tank
to be measured during the hydrostatic acceptance test.
Obtaining the measurement value, with the elastic defor-
mation value filtered out, allows the residual plastic de-
formation value of the tank to be obtained.

[0052] The method for performing the hydrostatic ac-
ceptance test envisages the following steps:

- filling the tank 2 and the gap 60 at atmospheric pres-
sure by means of the low-pressure pump 11 drawing
test fluid from the fluid source 19;

- pressurizing the tank by means of the high-pressure
pump 11’ which draws test fluid from the fluid source
19;

- checking the pressure value of the test fluid by
means of the pressure sensor 15;

- adjusting of the test fluid pressure value by means
of the data regulating and acquisition group 16;

- acquiring and storing the test data by the data reg-
ulating and acquisition group 16;

- measuring the tank deformation during the hydro-
static acceptance test by means of the at least one
deformation measuring device 18;

- depressurizing and emptying the tank;

- measuringthe residual plastic deformation, obtained
by subtracting from the value of the tank deformation,
measured by the deformation measuring device 18,
the elastic deformation that causes the initial dis-
charge of

water from the gap following pressurization of the test
fluid in the tank.

[0053] Inone embodiment of the method, itis also pos-
sible to obtain a measurement of residual plastic defor-
mation through the flow rate sensor 13. Specifically, the
flow rate sensor 13 measures the amount of test fluid
used to bring the tank from the atmospheric pressure to
the test pressure, i.e. 1.5 times the nominal tank pres-
sure. In addition, such a flow rate sensor 13 also meas-
ures the amount of test fluid for depressurizing the tank,
i.e. the amount of fluid that is discharged to bring the tank
back to atmospheric pressure. The difference between
the amount of test fluid for pressurizing the tank and the
amount of test fluid for depressurizing the tank is propor-
tional to the residual plastic deformation.

[0054] Advantageously, a dual check for the measure-
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ment of the residual plastic deformation is possible. Such
dual check is accomplished with the deformation meas-
uring device 18 and the flow rate sensor 13.

[0055] It will appear clear to the person skilled in the
art that in the case wherein the amount of test fluid for
pressurization is equal to the amount of test fluid for tank
depressurization, then the residual plastic deformation
is zero. If the amount of test fluid for pressurization is
greater than the amount of test fluid for depressurization,
permanent plastic deformation is produced on the tank.
[0056] A general method for operating the hydrostatic
acceptance system provides for the connecting nipple to
be engaged and made integral with the base engage-
ment element so as to obtain the assembled sealing joint.
This sealing joint is screwed into the threaded hole in the
tank and then inserted into the joint housing seat.
[0057] The low-pressure pump 11 initiates the tank fill-
ing phase by drawing test fluid from the fluid source 19.
Once the tank filling is complete, the tank pressurization
phase begins wherein the high pressure-pump 11’ draws
the test fluid from the fluid source 19 until the maximum
pressure value for performing the test is reached.
[0058] Once the test is complete, the tank depressuri-
zation phase begins, wherein the test fluid is discharged
from the tank through a depressurization valve until the
test fluid inside the tank returns to the atmospheric pres-
sure.

[0059] This is followed by the tank emptying phase,
wherein the test fluid at atmospheric pressure is dis-
charged to the outside and returned to the fluid source 19.
[0060] Innovatively, the support and connection struc-
ture and the hydrostatic acceptance system fulfill the in-
tended object. In particular, it is sufficient to insert the
sealing joint, previously screwed to the tank, in the joint
housing seat to ensure the seal. In other words, it is no
longer necessary to screw the sealing joint to the feed
line.

[0061] Advantageously, the support and connection
structure allows the set-up of the hydrostatic acceptance
test to be automated and sped up, because after screw-
ing the sealing joint to the tank it is sufficient to place the
joint in the respective joint housing seat to start the test.
Therefore, screwing the sealing joint to the feed line is
no longer required.

[0062] Advantageously, the support and connection
structure is easily assembled, as the frustoconical center-
ing portion allows for easy positioning of the sealing joint
in the joint housing seat, which is counter-shaped with
respect to the centering portion.

[0063] According to an advantageous aspect, the sup-
portand connection structure is easy to maintain, in effect
the connecting nipple is easily replaceable without the
complete replacement of the sealing joint. In particular,
the second end of the nipple, which screws into the
threaded hole of the tank, is the part that tends to wear
the most, so it is possible to replace only the connecting
nipple and keep the base engagement element.

[0064] Inaneven furtheradvantageous aspect, the hy-
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drostatic acceptance system allows a more precise and
reliable measurement of the residual plastic deformation,
since this measurement is obtained by means of the de-
formation measuring device and is then checked by
means of the data collected by the flow rate sensor. In
other words, the hydrostatic testing system actually al-
lows a dual check of the measured value of residual plas-
tic deformation, and this dual check is carried out by
means of the deformation measuring device and the flow
rate sensor.

[0065] To the embodiments of the support and con-
nection structure and the hydrostatic acceptance system
according to the invention, a person skilled in the art may
make several changes, adaptations, and replacements
of elements with other functionally equivalent ones, with-
outdeparting from the scope of protection of the following
claims. Each of the features described as belonging to a
possible embodiment may be obtained independently of
the other described embodiments.

Claims

1. A support and connection structure (1) suitable to
support a tank (2) during a hydrostatic acceptance
test and suitable to connect the tank to a feed line
(3) of a test fluid, said structure comprising:

- a support and housing base (4) for the tank (2);
- a sealing joint (5) with an axial extension along
an axis (G) and a circumferential extension per-
pendicularly to said axis (G), configured to con-
nect the support and housing base (4) with the
tank (2), a feeding conduit (50) axially passing
through the fluidic connection between the feed
line (3) and the inside of the tank being obtained
in said sealing joint (5),

wherein the support and housing base (4) comprises
aclamp (40) formed by at least one pair of jaws (40a,
40b) configured to pass from a disengaged position
to a support position of the sealing joint (5) along
said circumferential extension and of the tank (2)
along said axis (G), a joint housing seat (41) and a
connecting pipe (42) for the connection of the feed
line (3) with the feeding conduit (50) also being ob-
tained in the support and housing base (4),
characterized in that

the sealing joint (5) comprises a base engage-
ment element (51) sealingly engageable with
the support and housing base (4), and a con-
necting nipple (52),

the base engagement element (51) comprising
acentering portion (510)and ahead (511) which
surmounts said centering portion (510) in axial
succession, wherein
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i) the centering portion (510) is engageable
in the joint housing seat (41) with shape
and/or force coupling,

ii) the head (511) has a greater circumfer-
ential volume than the one of the centering
portion (510), a nipple engagement hole
(512) configured to engage the connecting
nipple (52) also being obtained in the head,
the connecting nipple (52) extending be-
tween a first end (52’) engageable in the
nipple engagement hole (512), and a sec-
ond end (52") at least partially externally
threaded so it is engageable in a respective
threaded hole (20) obtained in the tank (2).

A support and connection structure (1) according to
claim 1, further comprising a toggle lever linkage (8)
for operating the clamp (40), said toggle lever linkage
(8) being provided with at least one pair of cylinders
(80), wherein each cylinder of said pair of cylinders
(80) moves a bracket (81), at the free end of which
afirst connecting rod (82a) and a second connecting
rod (82b) are hinged, the first connecting rod (82a)
at the end opposite to the one hinged to the bracket
(81) being rotationally fastened to a rigid support
(83),

the second connecting rod (82b) at the end opposite
to the one hinged to the bracket (81) being rotation-
ally fastened to a strut (84) which pushes on a re-
spective jaw (40a; 40b) so as to induce the trans-
verse locking of the sealing joint (5).

A support and connection structure (1) according to
any one of the preceding claims, wherein the center-
ing portion (510) is frustoconically-shaped along said
axis (G) away from the tank, and the joint housing
seat (41) is counter-shaped with respect to said
centering portion.

A support and connection structure (1) according to
any one of the preceding claims, wherein an over-
head surface (513) of the head (511) has a tapered
shape converging towards the axis (G) so that the
overhead surface (513) forms, with an imaginary
plane (l) orthogonal to the axis (G), a convex angle
(o) with an amplitude between 2° and 15°, preferably
between 3° and 10°, even more preferably exactly 5°.

A support and connection structure (1) according to
any one of the preceding claims, wherein the base
engagement element (51) further comprises a collar
(514) protruding from the head (511) in direction op-
posite to the centering portion (510) and parallel to
the axis (G), the nipple engagement hole (512) being
at least partially obtained in said collar (514).

A support and connection structure (1) according to
claims 4 and 5, wherein a groove (516) suitable to
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house a first fluid-tight element (517), e.g. a washer,
is obtained in an upper collar surface (515) of the
collar (514), where said first fluid-tight element (517)
is axially compressed in the groove (516) by an in-
termediate gripping portion (520) when the first end
(52’) engages the nipple engagement hole (512),
said intermediate gripping portion (520) being posi-
tioned between the first end (52’) and the second
end (52").

A support and connection structure (1) according to
claim 5 or 6, wherein the intermediate gripping por-
tion (520) has a greater transverse width than the
one of the first (52’) and the second (52") end so as
to form a lower shoulder (521) and an upper shoulder
(522), a second fluid-tight element (523) suitable to
be interposed between the upper shoulder (522) and
the tank (2) to prevent the test fluid from leaking from
the tank during the hydrostatic acceptance testbeing
positioned on said upper shoulder (522) .

A support and connection structure (1) according to
any one of the preceding claims, wherein the joint
housing seat (41) is delimited at the bottom by a bot-
tom wall (410) wherein a first sealing seat (411)
where there is removably housed a first fluid-tight
gasket (412), e.g. an O-ring, is obtained to form the
seal between the centering portion (510)and the joint
housing seat (41).

A support and connection structure (1) according to
any one of claims 1 to 7, wherein the centering por-
tion (510) is delimited at the bottom by a base (518)
wherein a first sealing seat (411°) where there is re-
movably housed a first fluid-tight gasket (412°), e.g.
an O-ring, is obtained to form the seal between the
centering portion (510) and the joint housing seat
(41).

A support and connection structure (1) according to
any one of the preceding claims, wherein the support
and housing base (4) comprises an abutment sur-
face (43) for abutting with an underlying surface
(519) of the head (511), wherein a second sealing
seat (430) where a second fluid-tight gasket (431),
e.g.an O-ring, may be removably housed is obtained
to form the seal between the head (511) and the
support and housing base (4).

A support and connection structure (1) according to
any one of claims 1 to 9, wherein a second sealing
seat where a second fluid-tight gasket, e.g. an O-
ring, may be removably housed is obtained in an
underlying surface (519) of the head (511) to form
the seal between the head (511) and the support and
housing base (4).

A support and connection structure (1) according to
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any one of the preceding claims, wherein the sealing
joint (5) is made in one piece.

13. Ahydrostaticacceptance system (10) suitable to test

the resistance to the hydrostatic pressure of a tank,
comprising:

- a support and connection structure (1) accord-
ing to any one of the preceding claims;

- atank (2) operatively connected to the support
and connection structure (1);

- alow-pressure pump (11) for pumping test fluid
so as to fill both the tank (2) and a gap (60) de-
fined between said tank and an outer sealing
frame (6);

- - a high-pressure pump (11’) for pumping the
test fluid so as to pressurize the tank (2);

- a flow rate sensor (13), for example a liter
gauge, positioned along the feed line (3), pref-
erably close to the connecting pipe (42), so as
to measure the quantity of test fluid inlet into and
outlet from the tank (2);

- apressure sensor (15), for example a pressure
gauge, for measuring the pressure of the test
fluid in the tank (2) ;

- adata regulating and acquisition group (16) for
acquiring and storing test data, for example
number of liters of test fluid used, pressure and
temperature of the testfluid, said data regulating
and acquisition group (16) being configured to
regulate the pressure value of the test fluid when
the pressure sensor (15) detects a value that is
outside the predetermined pressure range for
the test;

- at least one deformation measuring device
(18), for example a graduated cylinder or an ex-
pansion cylinder, for measuring the deformation
of the tank (2), said deformation measuring de-
vice (18) being operatively connected to the out-
er wall of the outer sealing frame (6);

- a source (19) of fluid configured to provide the
test fluid in tank filling and pressurization step,
and also to receive the test fluid discharged in
tank depressurization and emptying step.
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